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To develop a complete agro- technique of the plant, studies on some cultivation aspects of B. 
monnieri with reference to physico- chemical characters were taken up. Black cotton soil, 
was found to be more suitable for growth of Bacopa monnieri, as compared to garden soil, as 
the plants grown in this soil, showed better performance with respect to growth and yield of 
biomass as well as bacoside-A content.   
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1. Introduction  
Bacopa monnieri (L.) Pennell is a creeping, glabrous, somewhat succulent herb belonging to 
family Scrophulariaceae (Anonymous, 1948). It is reported to be distributed throughout India, 
growing in damp or marshy areas ascending to 4,000 ft. (Duthie, 1960; Hooker, 1885). 
Though, it is common in Maharashtra (Vajravelu, 1990; Lakshminarasimhan and Sharma, 
1991: Deshpande et al., 1993: Naik et al., 1998), some recent studies carried out in different 
parts of the country reflect that the species is facing depletion, probably due to over 
exploitation or some other biotic factors. Deshpande et al., (1993) reported it to be rare along 
watercourses in Mahabaleshwar and adjoining areas, one of the damp localities in 
Maharashtra. Similarly, the species is also reported to be rare or threatened in Saurashtra 
(Bole and Pathak, 1988), Goa, Diu-Daman, Dadara and Nagarhaveli (Rao, 1986), North 
Eastern region of India (Majumder, 1991) and Bihar (Sharma, 1990).  
The major chemical constituents isolated from Bacopa monnieri (L.) Pennell include 
alkaloids, namely, brahmine, herpestine and saponins viz., hersaponin, monnierin, bacoside A 
and B (Chaterjee et al., 1965: Farnsworth, 1966: Basu, et al., 1967: Anonymous, 1998). 
The plant is useful in biliousness, neuralgia, inflammation, epilepsy, flatulence, constipation, 
asthma, bronchitis, skin diseases, leprosy, leucoderma, erysipelas, syphilis, hoarseness, 
strangury, elephantiasis, dysmenorrhoea and sterility. Leaves and stalks are used in stopage 
of urine, which is accompanied by obstinate costiveness. Brahmi (B. monnieri) is used in 
several formulations and preparations of Ayurvedic medicine, such as Brahmi rasayana, 
Brahmiprasha, Brahmi ghrita, Brahmi taila, Brahmi ghana vati and many other proprietary 
preparations. (Anonymous, 1978: Anonymous, 2000)  
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Though B. monnieri is a very important ayurvedic medicinal plant, facing threat of different 
degrees in various parts of India, its complete agro-technique is yet to be developed and 
standardized. Earlier some efforts were made by Mathur et al. (1999), Mathur et al. (2000 
“a”) Mathur et al. (2000 “b”) Ganjewal et al. (2000 “a”) Ganjewal et al. (2000 “b”) and 
Gupta et al. (1998), to develop a complete agro technique and to study seasonal variation in 
different accessions of B. monnieri . There are reports on tissue culture studies on of B. 
monnieri carried out by Yelne et al., (1997) Mathur and Kumar (1998), Ali et al., (1998), 
Shrivastava and Rajani (1999) and Singh et. al., (1999). Keeping in view, the medicinal 
importance of the plant and its continuous depletion in wild, commercial cultivation of B. 
monnieri is felt necessary to meet ever-increasing demand of the industry. To help 
development of complete agro- technique of the plant, studies on some cultivation aspects of 
B. monnieri with reference to physico- chemical characters were taken up. 
2. Materials and method 
2.1. Location, climate and soil 
The trials were conducted at National Research Institute of Basic Ayurvedic Sciences 
(Regional Research Institute), Pune. The area receives an annual rainfall of about 60±5 cm, 
temperature ranges from 10±3 to 40±5 degree centigrade and humidity ranges from 21±5% to 
86±5%. It is quite low in summer and winter. Soil of experimental field of National Research 
Institute of Basic Ayurvedic Sciences, Pune, is black cotton type. The garden soil used for 
certain experiments was procured from local supplier. The soil samples used for experiments 
were analysed from Zuari Agro Limited, Pune. The black cotton soil showed presence of 
0.65% Carbon, 5 kg/acre Phosphorus pentaoxide, 142 kg/acre Potassium oxide, > 5.0 ppm 
Zinc, 1.5 ppm Copper, 3.18 ppm Iron, > 42.21 ppm Manganese, 8.2 pH and 0.18 micro 
mohas/ cm
2
 electric conductivity. Garden soil showed presence of 0.67% Carbon, 6 kg/acre 
Phosphorus pentaoxide, 107 kg/acre Potassium oxide, > 2.07 ppm Zinc, 1.30 ppm Copper, 
3.90 ppm Iron, > 80.30 ppm Manganese, 8.1 pH and 0.18 micro mohas/cm
2
 electric 
conductivity.    
2.2. Preparation of experimental plots 
To study the effect of different types of soil, the experiments were carried out in randomized 
block design, in triplicate. Plots are of dimension 3m X 3m with Channels of 45 cm were 
prepared. Three plots of garden soil were prepared by digging black cotton soil up to 60 cm 
depth and replacing by garden soil. Similarly three plots of black cotton soil were prepared by 
loosening the existing soil. The plots were harrowed and leveled before starting the trial.  
2.3. Plantation 
Healthy plants of B. monnieri were collected from a wild population growing along running 
water in Vitthalwadi, Pune. Cuttings of 8-10 cm length were directly planted in plots in a 
cluster of four, at a distance of 15X15 cm and immediately irrigated.  
2.4. Irrigation 
Initially, irrigation was carried out after every 3 days for two weeks and thereafter once in a 
week. 
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 2.5. Weeding 
Weeds were removed from all the experimental plots at an interval of 15 days. 
 2.6. Insect and pest control 
During the experiments, plants of B. monnieri were affected by white bleasts, thrips and 
jussides. Therefore the plants were sprayed with aqueous solution of Nuvan at the rate of 
0.1%, 2- 3 times in one month, which controlled the disease and pests. 
2.7. Harvesting 
Harvesting was made by uprooting the plants, after four months of plantation. 
2.8. Observations 
Observations were made regularly at an interval of one month. Final observations with respect 
to length of runners, leaf area, number of nodes, length of internodes and total fresh and dry 
weight of biomass of the harvested plant material, were made after four months of plantation. 
2.8.1. Determination of leaf area 
Leaf area was calculated as per formula given by Misra (1974) as follows: 
Leaf area = Leaf length X Leaf breadth X 0.660 
2.8.2. Determination of total yield of biomass 
Harvested plant material was cleaned and washed under stream of water and fresh weight of 
biomass was taken when the water was completely drenched of.  Dry weight of biomass was 
recorded after drying the plant material in oven at 80
0
C for one hour and thereafter at 36
0
C for 
four days (Gupta et al., 1998). 
2.8.3. Processing of plant material 
Dried plant material was finely powdered with the help of powdering machine, passed 
through 100 mesh sieve and stored in air tight glass bottles at room temperature.   
2.8.4. Determination of physical constants and chemical contents 
Physical constants such as Ash value, Acid insoluble ash, Alcohol soluble extractives and 
Water soluble extractives were determined as per method given in The Ayurvedic 
Pharmacopoeia of India (Anonymous, 1989). Total bacoside-A content was determined by 
HPTLC method given in Indian Herbal Pharmacopoeia (Anonymous, 1998). Percentage of 
bacoside-A in the samples was calculated by comparing the area of the pink spot developed 
by standard bacoside with that of the area of respective spot of samples applied on the same 
plate.  
3. Result 
To study the effect of soil, plants of Bacopa monnieri were grown in two different types of 
soil, i.e., black cotton soil and garden soil. The plants grown in black cotton soil showed 
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better performance. Their growth and yield were considerably much higher as compared to 
the plants grown in garden soil. The average length of runner in plants of black cotton soil 
was 47.5 cm, average number of nodes per runner 22.0, average length of internodes 2.6 cm 
and average leaf area 0.6368 cm
2
. In the plants grown in garden soil, all the parameters, 
except average number of nodes per runner, were on lower side. The total yield of biomass 
per plot was 12.100 kg (fresh weight) in the plants grown in black cotton soil, which is 
49.01% higher as compared to that of plants grown in garden soil, which yielded 8.120 kg 
(fresh weight) material( Table 1 and Figure 1- 5). 
Table 1:  Table showing effect of black cotton and garden soil on growth and yield of 
Bacoppa monnieri 
Group/ Treatment Black soil Garden soil 
Av. length of Runner (cm.) * 47.5±1.8 36.3±1.1 
Av.No.of nodes/ runner* 22.0±0.2 22.4±2.2 
Av. length of inter nodes ( cm) * 2.6±0.17 1.7±0.17 
Av. leaf area (cm
2
) * 0.6368 ±0.008 0.3589 ±0.002 
Fresh wt. in Kg (Yield of biomass/ plot) * 12.100   ±0.26 8.120 ±0.04 
Dry wt. in kg (Yield of biomass/ plot  (kg) * 3.630  ± 0.14 2.436 ±0.07 



































































Figure 2: Image showing effect of soil types on number of nodes/ runner 
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Figure 5: Image showing effect of soil types on average yield per plot 
Amongst the physical constants studied, there was not much difference in  the percentage of 
alcohol soluble extractives and ash values in plants grown in two different types of soil, but 
the percentage of water soluble extractives was much higher (20.05%) in the plants of black 
cotton soil as compared to those of garden soil (15.70%). Percentage of bacoside– A was also 
considerably higher (1.50%) in plants of black cotton soil than that of the plants of garden soil 
(0.92%) (Table 2 and figure 6). 
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Table 2: Table showing effect of black cotton and garden soil on physico-chemical characters 
of Bacoppa  monnieri 
Group/ Treatment Black soil Garden soil 
Alcohol soluble extractives %* 10.78±0.22 11.84±0.14 
Water soluble extractives %* 20.05±0.26 15.70±0.2 
Total ash %* 19.79 ±0.10 21.15 ±0.1 
Acid insoluble ash %* 5.72±0.15 5.81±0.07 
Bacoside-A %** 1.50 0.92 
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Figure 6: Image showing effect of soil types on physico- chemical constants and Bacoside A 
4. Discussion 
To assess the suitability of soil for better growth of Bacopa monnieri, the plants were grown 
in two different types of soil, viz., black cotton soil and garden soil. It was seen that the 
performance with respect to growth and yield of biomass as well as bacoside-A content due 
to different soil types used in the experiment differed significantly. Plants grown in black 
cotton soil showed better performance with respect to growth, yield and physico-chemical 
characters. The plants grown in black cotton soil developed longer runners with longer 
internodes and larger leaf area. The total yield of biomass in terms of fresh weight as well as 
dry weight was 49.01% higher as compared to the garden soil. The yield of bacoside-A, the 
active constituent responsible for memory enhancing activity, was also higher by 63.03% in 
the plants grown in black cotton soil. The results clearly indicate that black cotton soil, 
having better water retention capacity as compared to garden soil, is more suitable for the 
cultivation of Bacopa monnieri.  
Siribel et al., (2004), studied the effect of Gerif and Sambat soil types on growth, yield and 
alkaloid content of Catharanthus roseus plants. They reported that growth parameters were 
greatly influenced in Gerif soil because of better physical conditions and high organic matter 
in soil as compared to the Sambat soil.  Simillarly, Devkota and  Jha studied the effect of 
variation in soil composition on growth vigour of Centella asiatica (L) Urb. They investigated 
that C. asiatica plant can maximize growth and yield in habitat with sandy loam rather than 
clayey soil. From these results it is clear that different soil composition may change the plant 
physiology in terms of growth, yield and secondary metabolite. 
In present investigation difference in results in respect of growth, yield and physico-chemical 
characters may be due to different composition of black cotton and garden soil. Since Bacopa 
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monnieri is hydrophytic plant and black cotton soil has better water retention capacity, it 
might have helped in better uptake of nutrients leading to better growth as well as yield in 
terms of biomass and also active constituent.   
5. Conclusion  
There was significant variation in many vegetative traits and yield of Bacopa monnieri along 
different soil compositional type. The results also suggest that Bacopa monnieri can maximize 
growth and yield in habitat with black cotton soil rather than garden soil. Black cotton soil, 
having better water retention capacity, was found to be more suitable for growth of Bacopa 
monnieri, as compared to garden soil, as the plants grown in this soil showed better 
performance with respect to growth and yield of biomass as well as bacoside-A content than 
those grown in garden soil. This information can be used in planning cultivation of the plant. 
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